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DETAILED ACTION 

Allowable Subject Matter 

1 . The following is an examiner's statement of reasons for allowance: 

Claims 1 , 3, 4 and 8 are allowed since the prior art of record does not teach or 
suggest in combination: an optical wavelength division multiplexing access system, 
comprising a center node (OSU) and n optical network units (ONUs) arranged by using 
a W-MULDEM unit, a multiplexing section between the OSU and the W- MULDEM unit 
established by extending a current-use optical fiber and a redundant optical fiber and 
access sections between the W-MULDEM unit and the individual ONUs established by 
the extension of optical fibers, wherein downstream optical signals from the OSU to the 
ONUs and upstream optical signals from the ONUs to the OSU are multiplexed using 
wavelengths that are allocated to individual ONUs and the resultant signals are 
transmitted across the multiplexing section, and wherein the W-MULDEM unit performs 
wavelength multiplexing or wavelength demultiplexing for the upstream or downstream 
optical signals to provide bidirectional transmission, the OSU includes: a transmission 
device for multiplexing downstream optical signals having wavelengths A.d1 to Xdn that 
correspond to the ONUs and transmitted to the ONUs along the current-use optical 
fiber, for multiplexing downstream optical signals having wavelengths X6^ + AX to 
X6n+ AX that correspond to the ONUs and transmitted to the ONUs along the redundant 
optical fiber, and for selecting either the current-use optical fiber or the redundant optical 
fiber for transmission, and a reception device for receiving upstream optical signals 
having wavelengths A,u1 to Xun along the current-use optical fiber or for receiving 
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upstream optical signals having wavelengths Xu1+ AX to Xun+ AX along the redundant 
optical fiber; the individual ONUs receive corresponding downstream optical signals 
having wavelengths A,d1 to Xtin or corresponding downstream optical signals having 
wavelengths Xd'\ + AX to Xdn+ AX, which are received along the optical fibers extended 
across the access sections, the individual ONUs transmit, to the optical fibers extended 
across the access sections, corresponding upstream optical signals that have 
wavelengths Xu1 to Xun and transmitted along the current-use optical fiber extended 
across the multiplexing section, or corresponding upstream optical signals that have 
wavelengths Xu1+ AX to Xun+ AX and transmitted along the redundant optical fiber; the 
W-MULDEM unit includes an array waveguide diffraction grating (AWG) having two 
ports, respectively connected to the current-use optical fiber and the redundant optical 
fiber, and n ports, connected to optical fibers corresponding to the ONUs; the W- 
MULDEM unit demultiplexes to the ports corresponding to the ONUs the downstream 
optical signals that have wavelengths Xdl to A.dn and are received along the current-use 
optical fiber, or the downstream optical signals that have wavelengths X6^ + AX to 
X6n+ AX and are received along the redundant optical fiber, or multiplexes, to the port 
corresponding to the current-use optical fiber or the redundant optical fiber, the 
upstream optical signals that have wavelengths Xu1 to Xun or wavelengths Xu1+ AX to 
Xun+ AX and that are received along the optical fibers corresponding to the ONUs; a 
wavelength difference between the downstream optical signal and the upstream optical 
signal corresponding to each of the ONUs is integer times a free spectrum range (FSR) 
of the AWG; the two ports of the AWG are provided at locations consonant with a 
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wavelength difference (AX) between optical signals transmitted along the current-use 
optical fiber and optical signals transmitted along the redundant optical fiber 
corresponding to each of the ONUsI and wherein the transmission device includes: a 
switching device for changing from a current-use optical fiber to a redundant optical 
fiber; a supervisory light source for outputting current-use fiber supervisory light and 
reserve fiber supervisory light having wavelengths XsO and Xs*\ that differ from the 
wavelengths of the upstream optical signals and the downstream optical signals; a 
supervisory control unit, for detecting the supervisory light having wavelengths XsO and 
Xs'\ that is received along the current-use optical fiber and the redundant optical fiber, 
and outputting a selection signal to the switching device to change from the current-use 
optical fiber to the redundant optical fiber; a multiplexing unit, for multiplexing the 
current-use fiber supervisory light having wavelength A,s0 and an optical signal 
transmitted along the current-use optical fiber; a demultiplexing unit, for demultiplexing 
the current-use fiber supervisory light having wavelength A,s0 from an optical signal 
transmitted along the current-use optical fiber; a multiplexing unit, for multiplexing the 
reserve fiber supervisory light having wavelength A,s1 and an optical signal transmitted 
along the redundant optical fiber; and a demultiplexing unit, for demultiplexing the 
reserve fiber supervisory light having wavelength Xs*\ from an optical signal transmitted 
along the redundant optical fiber. 

Claims 13, 19 and 29-39 are allowed since the prior art of record does not teach 
or suggest in combination: an optical wavelength division multiplexing access system 
whereby a center node (OSU) and n optical network units (ONUs) are arranged through 
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a W-MULDEM unit, whereby a multiplexing section between the OSU and the W- 
MULDEM unit is established by extending a current-use downstream optical fiber, a 
current-use upstream optical fiber, a reserve downstream optical fiber and a reserve 
upstream optical fiber and access sections between the W-MULDEM unit and the 
individual ONUs are established by extension of downstream optical fibers and of 
upstream optical fibers, whereby downstream optical signals from the OSU to the ONUs 
and upstream optical signals from the ONUs to the OSU are multiplexed, using 
wavelengths that are allocated to the individual ONUs, and resultant optical signals are 
transmitted across the multiplexing section, and whereby the W-MULDEM unit performs 
either wavelength multiplexing or wavelength division for the upstream or downstream 
optical signals to provide bidirectional transmission, wherein the OSU includes: a 
transmission device for multiplexing downstream optical signals having wavelengths 
A,d1 to Xdn that correspond to the ONUs and that are to be transmitted to the ONUs 
along the current-use downstream optical fiber, for multiplexing downstream optical 
signals having wavelengths Xd1 + AXd to A,dn+AA,d that correspond to the ONUs and that 
are to be transmitted to the ONUs along the reserve downstream optical fiber, and for 
selecting either the current-use downstream optical fiber or the reserve downstream 
optical fiber used for transmission, and receivers for receiving upstream optical signals 
having wavelengths Xu1 to Xun transmitted along the current-use upstream optical 
fiber, or for receiving upstream optical signals having wavelengths Xu1+ AXu to 
Xun+AXu transmitted along the reserve upstream optical fiber; the ONUs receive, along 
the optical fibers extended across the access sections, corresponding downstream 
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optical signals having wavelengths Xd1 to Idn or corresponding downstream optical 
signals having wavelengths Xd'\ + AXd to Xdn+AXd, the ONUs transmit, to the optical 
fibers extended across the access sections, corresponding upstream optical signals that 
have wavelengths Xu1 to Xun and that are to be transmitted along the current-use 
optical fiber extended across the multiplexing section, or corresponding upstream 
optical signals that have wavelengths Xu1 + AXu to Xur\+AXu and are to be transmitted 
along the redundant optical fiber; the W-MULDEM unit includes: a downstream array 
waveguide diffraction grating (downstream AWG) having two ports, which are to be 
respectively connected to the current-use downstream optical fiber and the reserve 
downstream optical fiber, and n ports, which are to be connected to optical fibers 
corresponding to the ONUs, and an upstream array waveguide diffraction grating 
(upstream AWG) having two ports, which are to be respectively connected to the 
current-use upstream optical fiber and the reserve upstream optical fiber, and n ports, 
which are connected to the optical fibers corresponding to the ONUs; the W-MULDEM 
unit demultiplexes to the ports of the downstream AWG that correspond to the ONUs 
the downstream optical signals that have wavelengths A,d1 to Xdn and are received 
along the current-use downstream optical fiber, or the downstream optical signals that 
have wavelengths ^ + AXd to Xdn+AXd and are received along the reserve 
downstream optical fiber, or multiplexes, to the port corresponding to the current-use 
upstream optical fiber or the reserve upstream optical fiber, the upstream optical signals 
that have wavelengths Xu1 to Xun or wavelengths A,u1 + AXu to Xun+AXu and that are 
transmitted to the upstream AWG along the optical fibers corresponding to the ONUs; 
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the two ports of the downstream AWG are provided at locations consonant with a 
wavelength difference {AXti) between optical signals transmitted along the current-use 
downstream optical fiber and optical signals transmitted along the redundant 
downstream optical fiber corresponding to each of the ON Us and the two ports of the 
upstream AWG are provided at locations consonant with a wavelength difference (AXu) 
between optical signals transmitted along the current-use upstream optical fiber and 
optical signals transmitted along the redundant upstream optical fiber corresponding to 
each of the ONUs; and the transmission device includes: a switching device for 
changing from the upstream (or downstream) current-use optical fiber to the upstream 
(or downstream) redundant optical fiber, a supervisory light source for outputting a 
current-use fiber supervisory light and a reserve fiber supervisory light having 
wavelengths XsO and A,s1 that differ from wavelengths of the upstream optical signals 
and the downstream optical signals, a supervisory control unit, for detecting the 
supervisory lights having wavelengths XsO and A,s1 that are received along the 
upstream current-use fiber and the upstream reserve fiber, and for outputting a 
selection signal to the switching device to change from the upstream (or downstream) 
current-use fiber to the upstream (or downstream) reserve fiber, a multiplexing unit, for 
multiplexing the current-use fiber supervisory light having wavelength XsO and an optical 
signal transmitted along the downstream (or upstream) current-use optical fiber, a 
demultiplexing unit, for demultiplexing the current-use fiber supervisory light having 
wavelength XsO from an optical signal transmitted along the upstream (or downstream) 
current-use optical fiber, a multiplexing unit, for multiplexing the reserve fiber 
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supervisory light having wavelength Xs1 and an optical signal transmitted along the 
downstream (or upstream) redundant optical fiber, and a demultiplexing unit, for 
demultiplexing the reserve fiber supervisory light having wavelength A,s1 from an optical 
signal transmitted along the upstream (or downstream) redundant optical fiber; and the 
W-MULDEM unit includes: a demultiplexing unit, for demultiplexing the current-use 
optical fiber supervisory light having wavelength XsO, which has been multiplexed with 
the optical signal and has been received along the downstream (or upstream) current- 
use optical fiber, a multiplexing unit, for re-multiplexing the current-use optical fiber 
supervisory light having wavelength XsO and an optical signal transmitted along the 
upstream (or downstream) current-use optical fiber, a demultiplexing unit, for 
demultiplexing the redundant optical fiber supervisory light having wavelength Xs*\ that 
has been multiplexed with an optical signal and received along the downstream (or 
upstream) redundant optical fiber, and a multiplexing unit, for re-multiplexing the 
redundant optical fiber supervisory light having wavelength A,s1 and an optical signal 
transmitted along the upstream (or downstream) optical fiber. 

Claims 25-28 are allowed since the prior art of record does not teach or suggest 
in combination: an optical wavelength division multiplexing access system whereby a 
center node (OSU) and n optical network units (ONUs) are arranged through a W- 
MULDEM unit, whereby a multiplexing section between the OSU and the W-MULDEM 
unit is established by extending a current-use downstream optical fiber, a current-use 
upstream optical fiber, a reserve downstream optical fiber and a reserve upstream 
optical fiber and access sections between the W-MULDEM unit and the individual ONUs 
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are established by extension of downstream optical fibers and of upstream optical 
fibers, whereby downstream optical signals from the OSU to the ONUs and upstream 
optical signals from the ONUs to the OSU are multiplexed, using wavelengths that are 
allocated to the individual ONUs, and resultant optical signals are transmitted across the 
multiplexing section, and whereby the W-MULDEM unit performs either wavelength 
multiplexing or wavelength division for the upstream or downstream optical signals to 
provide bidirectional transmission, wherein the OSU includes: a transmission device for 
multiplexing downstream optical signals having wavelengths A.d1 to X6n that correspond 
to the ONUs and that are to be transmitted to the ONUs along the current-use 
downstream optical fiber, for multiplexing downstream optical signals having 
wavelengths Xd 4 ] + AX6 to Xdn+A^d that correspond to the ONUs and that are to be 
transmitted to the ONUs along the reserve downstream optical fiber, and for selecting 
either the current-use downstream optical fiber or the reserve downstream optical fiber 
used for transmission, and receivers for receiving upstream optical signals having 
wavelengths Xu1 to Xun transmitted along the current-use upstream optical fiber, or for 
receiving upstream optical signals having wavelengths A,u1+ AXu to Xun+AXu 
transmitted along the reserve upstream optical fiber; the ONUs receive, along the 
optical fibers extended across the access sections, corresponding downstream optical 
signals having wavelengths XM to A,dn or corresponding downstream optical signals 
having wavelengths X6^ + AXd to Xdn+AA,d, the ONUs transmit, to the optical fibers 
extended across the access sections, corresponding upstream optical signals that have 
wavelengths Xu1 to Xun and that are to be transmitted along the current-use optical 
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fiber extended across the multiplexing section, or corresponding upstream optical 
signals that have wavelengths Xu1 + AXu to Xun+AXu and are to be transmitted along the 
redundant optical fiber; the W-MULDEM unit includes: a downstream array waveguide 
diffraction grating (downstream AWG) having two ports, which are to be respectively 
connected to the current-use downstream optical fiber and the reserve downstream 
optical fiber, and n ports, which are to be connected to optical fibers corresponding to 
the ONUs, and an upstream array waveguide diffraction grating (upstream AWG) 
having two ports, which are to be respectively connected to the current-use upstream 
optical fiber and the reserve upstream optical fiber, and n ports, which are connected to 
the optical fibers corresponding to the ONUs; the W-MULDEM unit demultiplexes to the 
ports of the downstream AWG that correspond to the ONUs the downstream optical 
signals that have wavelengths A,d1 to Xdn and are received along the current-use 
downstream optical fiber, or the downstream optical signals that have wavelengths 

+ AXd to Xdn+AXd and are received along the reserve downstream optical fiber, or 
multiplexes, to the port corresponding to the current-use upstream optical fiber or the 
reserve upstream optical fiber, the upstream optical signals that have wavelengths A,u1 
to Xun or wavelengths Xu1 + AXu to A,un+AA,u and that are transmitted to the upstream 
AWG along the optical fibers corresponding to the ONUs; the two ports of the 
downstream AWG are provided at locations consonant with a wavelength difference 
{AXti) between optical signals transmitted along the current-use downstream optical 
fiber and optical signals transmitted along the redundant downstream optical fiber 
corresponding to each of the ONUs and the two ports of the upstream AWG are 
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provided at locations consonant with a wavelength difference (AXu) between optical 
signals transmitted along the current-use upstream optical fiber and optical signals 
transmitted along the redundant upstream optical fiber corresponding to each of the 
ONUs; wherein the OSU further comprises: a device for oscillating optical carriers 
having wavelengths Xu1 to Xun, which are used for upstream signals, so as to permit 
the ONUs to generate upstream optical signals, and for multiplexing the optical carriers 
and transmitting a resultant carrier to the downstream current-use optical fiber, and a 
device for oscillating optical carriers having wavelengths Xu1+ AXu to Xur\+AXu, which 
are used for upstream signals, so as to permit the ONUs to generate upstream optical 
signals, and for multiplexing the optical carriers and transmitting a resultant carrier to 
the downstream redundant optical fiber; the W-MULDEM unit includes, in addition to the 
downstream AWG and the upstream AWG, two wavelength group demultiplex filters, for 
demultiplexing downstream optical signals having wavelengths A,d1 to A,dn, which are 
received along the downstream current-use optical fiber from the optical carriers having 
wavelengths Xu1 to Xun that are used for upstream signals, and for demultiplexing the 
downstream optical signals having wavelengths Xd i \+ AX6 to Xtin+AXti, which are 
received, along the downstream redundant optical fiber, from the optical carriers having 
wavelengths Xu1+ AXu to Xun+AXu that are used for upstream signals, an upstream 
signal optical carrier AWG, for routing the optical carriers having wavelengths Xu1 to 
Xun, used for upstream signals, to ports corresponding to the ONUs, and n wavelength 
group coupling filters, for multiplexing the downstream optical signals that are sorted by 
the downstream AWG and the optical carriers, used for upstream signals, that are 
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sorted by the upstream signal optical carrier AWG, and transmitting the resultant signals 
to the downstream optical fibers that correspond to the ON Us; the ON Us are so 
constituted as to modulate corresponding optical carriers, used for upstream signals, 
from among those that are received while multiplexed with the downstream optical 
signals, and to transmit the obtained signals as upstream optical signals having 
wavelengths A,u1 to Xun, or wavelengths Xu1+ AXu to Xun+AXu. 

Claims 40 and 41 are allowed since the prior art of record does not teach or 
suggest in combination: an optical wavelength division multiplexing access system, 
whereby a center node (OSU) and n optical network units (ONUs) are arranged by 
using a W-MULDEM unit, whereby a multiplexing section between the OSU and the W- 
MULDEM unit is established by extending a downstream current-use optical fiber, an 
upstream current-use optical fiber, a downstream redundant optical fiber and an 
upstream redundant optical fiber, and access sections between the W-MULDEM unit 
and the individual ONUs are established by the extension of downstream optical fibers 
and upstream optical fibers, whereby downstream optical signals from the OSU to the 
ONUs and upstream optical signals from the ONUs to the OSU are multiplexed using 
wavelengths that are allocated to individual ONUs and the resultant signals are 
transmitted across the multiplexing section, and whereby the W-MULDEM unit performs 
wavelength multiplexing or wavelength division for the upstream or downstream optical 
signals to provide bidirectional transmission, the OSU includes transmission device for 
multiplexing downstream optical signals having wavelengths Xdw1 to Xdwn that 
correspond to the ONUs and that are to be transmitted to the ONUs along the 
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downstream current-use optical fiber, for multiplexing downstream optical signals having 
wavelengths Xdp1 to Xdpn that correspond to the ON Us and that are to be transmitted 
to the ONUs along the downstream redundant optical fiber, and for selecting either the 
downstream current-use optical fiber or the downstream redundant optical fiber for use 
for transmission, and reception device for receiving upstream optical signals having 
wavelengths Xuw*\ to Xuwn along the upstream current-use optical fiber or for receiving 
upstream optical signals having wavelengths Xup'l to Xupn along the upstream 
redundant optical fiber; the individual ONUs receive corresponding downstream optical 
signals having wavelengths Xdw1 to Xdwn or corresponding downstream optical signals 
having wavelengths Xdp1 to Xdpn, which are received along the optical fibers extended 
across the access sections, and transmit, to the optical fibers extended across the 
access sections, corresponding upstream optical signals that have wavelengths A.uw1 to 
Xuwn and are to be transmitted along the upstream current-use optical fiber extended 
across the multiplexing section, or corresponding upstream optical signals that have 
wavelengths Xup^ to Xupn and are to be transmitted along the upstream redundant 
optical fiber; the W-MULDEM unit includes a downstream current-use demultiplexing 
unit corresponding to the downstream current-use optical fiber, and a downstream 
reserve demultiplexing unit corresponding to the downstream redundant optical fiber, n 
wavelength group coupling filters for multiplexing, for corresponding ports, downstream 
optical signals having wavelengths Xdw1 to A,dwn, which have been demultiplexed by 
the current-use demultiplexing unit, and downstream optical signals having wavelengths 
Xdp1 to Xdpn, which have been demultiplexed by the downstream reserve 
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demultiplexing unit, and for outputting obtained signals to the downstream optical fibers 
that correspond to the ONUs, an upstream current-use multiplexing unit corresponding 
to the upstream current-use optical fiber and an upstream reserve multiplexing unit 
corresponding to the upstream redundant optical fiber, and n wavelength group 
demultiplex filters, for dividing and transmitting, to corresponding ports of the upstream 
current-use multiplexing unit or the upstream reserve multiplexing unit, the upstream 
optical signals having wavelengths Xuw1 to Xuwn and having wavelengths Xup^l to 
Xupn, all of which are received from the upstream optical fibers corresponding to the 
ONUs; the downstream optical signals having wavelengths Xdw1 to Xdwn, which are 
received along the downstream current-use optical fiber, or the downstream optical 
signals having wavelengths Xdp1 to Xdpn, which are received along the downstream 
redundant optical fiber, are divided into ports corresponding to the ONUs; the upstream 
optical signals having wavelengths Xuw1 to Auwn, or the upstream optical signals 
having wavelengths Xup1 to Xupn, which are received from the upstream optical fibers 
corresponding to the ONUs, are merged at the port that corresponds to the upstream 
current-use optical fiber or the upstream redundant optical fiber; and different bands are 
provided for the wavelengths Xdw1 to A,dwn of the downstream current-use optical 
signals and the wavelengths Xuw1 to A,uwn of the downstream reserve optical signals, 
and different bands are provided for the wavelengths A,uw1 to Xuwn of the upstream 
current-use optical signals and the wavelengths Xup1 to Xupn of the upstream reserve 
optical signals. 
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Claim 42 is allowed since the prior art of record does not teach or suggest in 
combination: an optical wavelength division multiplexing access system, whereby a 
center node (OSU) and n optical network units (ONUs) are arranged by using a W- 
MULDEM unit, whereby a multiplexing section between the OSU and the W-MULDEM 
unit is established by extending a downstream current-use optical fiber, an upstream 
current-use optical fiber, a downstream redundant optical fiber and an upstream 
redundant optical fiber, and access sections between the W-MULDEM unit and the 
individual ONUs are established by the extension of downstream optical fibers and 
upstream optical fibers, whereby downstream optical signals from the OSU to the ONUs 
and upstream optical signals from the ONUs to the OSU are multiplexed using 
wavelengths that are allocated to individual ONUs and the resultant signals are 
transmitted across the multiplexing section, and whereby the W-MULDEM unit performs 
wavelength multiplexing or wavelength division for the upstream or downstream optical 
signals to provide bidirectional transmission, wherein the OSU includes: transmission 
device for, when the ONUs are divided into two groups, #1 to #k and #k+1 to #n, and 
downstream optical signals are divided into two wavelength groups, Xd1 to Xdk and 
Xdk+1 to Xdn, multiplexing downstream optical signals having wavelengths X6^ to X6k 
so as to transmit downstream optical signals to the ONUs #1 to #k along the 
downstream current-use optical fiber, for multiplexing downstream optical signals having 
wavelengths Xdk+1 to Xdn for transmission along the downstream redundant optical 
fiber to the ONUs #1 to #k, for multiplexing downstream optical signals having 
wavelengths Xdk+1 to Xdn so as to transmit downstream optical signals to the ONUs 
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#k+1 to #n along the downstream current-use optical fiber, and for multiplexing 
downstream optical signals having wavelengths ld1 to X6k for transmission along the 
downstream redundant optical fiber to the ONUs #k+1 to #n, so that either the 
downstream current-use optical fiber or the downstream redundant optical fiber is 
selected for transmission, and reception device for, when upstream optical signals are 
divided into two wavelength groups, Xu1 to Xuk and Xuk+1 to Xun, receiving upstream 
optical signals, for which wavelengths A.u1 to Xuk for current use and wavelengths 
Xuk+^ to A,un for reserve use are allocated for the ONUs #1 to #k, and for which 
wavelengths Xuk+'l to Xun for current use and wavelengths Xu1 to Xuk for reserve use 
are allocated for the ONUs #k+1 to #n; the ONUs receive, along the downstream optical 
fibers at the access sections, downstream optical signals having corresponding 
wavelengths A,d1 to Xdk, or wavelengths Xdk+1 to Xdn, and transmit, to the upstream 
optical fibers, upstream optical signals having corresponding wavelengths A,u1 to Xuk 
when the upstream current-use optical fiber at the multiplexing section is employed for 
transmission, or transmit upstream optical signals having corresponding wavelengths 
Xuk+*\ to Xun when the upstream redundant optical fiber is employed for transmission; 
the W-MULDEM unit includes: two ports to be connected to the downstream current-use 
optical fiber and the downstream redundant optical fiber, a downstream current-use 
demultiplexing unit corresponding to the downstream current-use optical fiber and a 
downstream reserve demultiplexing unit corresponding to the downstream redundant 
optical fiber, n wavelength group coupling filters, for multiplexing, for the individual ports, 
the downstream optical signals having wavelengths Xd1 to Xdk and Xdk+'\ to Xdn, which 
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have been demultiplexed by the downstream current-use demultiplexing unit, and the 
downstream optical signals having wavelengths ldk+1 to Xdn and A,d1 to Xdk, which 
have been demultiplexed by the downstream reserve demultiplexing unit, and for 
transmitting obtained signals to the upstream current-use optical fiber and the upstream 
redundant optical fiber, two ports to be connected to the upstream current-use optical 
fiber and the upstream redundant optical fiber, an upstream current-use multiplexing 
unit corresponding to the upstream current-use optical fiber and an upstream reserve 
multiplexing unit corresponding to the upstream redundant optical fiber, and n 
wavelength group demultiplex filters, for dividing the upstream optical signals having 
wavelengths Xu1 to Xuk and Xuk+1 to Xun and wavelengths Xuk+'l to Xur\ and Xu1 to 
Xuk, which are received along the upstream optical fiber corresponding to the ONUs, 
and outputting the signals to the corresponding ports of the upstream current-use 
multiplexing unit or the upstream reserve multiplexing unit; and the downstream optical 
signals having wavelengths Xd1 to Xdn, which are received along the downstream 
current-use optical fiber or the downstream redundant optical fiber, are divided among 
the ports corresponding to the ONUs, and the upstream optical signals having 
wavelengths Xu1 to Xun, which are received along the upstream optical fibers 
corresponding to the ONUs, are multiplexed at the port that corresponds to the 
upstream current-use optical fiber or the redundant optical fiber. 

Claims 43-45 are allowed since the prior art of record does not teach or suggest 
in combination: an optical wavelength division multiplexing access system, whereby a 
center node (OSU) and n optical network units (ONUs) are arranged by using a W- 
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MULDEM unit, whereby a multiplexing section between the OSU and the W-MULDEM 
unit is established by extending a downstream current-use optical fiber, an upstream 
current-use optical fiber, a downstream redundant optical fiber and an upstream 
redundant optical fiber, and access sections between the W-MULDEM unit and the 
individual ONUs are established by the extension of downstream optical fibers and 
upstream optical fibers, whereby downstream optical signals from the OSU to the ONUs 
and upstream optical signals from the ONUs to the OSU are multiplexed using 
wavelengths that are allocated to individual ONUs and the resultant signals are 
transmitted across the multiplexing section, and whereby the W-MULDEM unit performs 
wavelength multiplexing or wavelength division for the upstream or downstream optical 
signals to provide bidirectional transmission, wherein the OSU includes: transmission 
device for multiplexing downstream optical signals having wavelengths Mw1 to Xdwn 
that correspond to the ONUs and that are to be transmitted to the ONUs along the 
downstream current-use optical fiber, for multiplexing downstream optical signals having 
wavelengths to Xdpn that correspond to the ONUs and that are to be transmitted 
to the ONUs along the downstream redundant optical fiber, and for selecting either the 
downstream current-use optical fiber or the downstream redundant optical fiber for use 
for transmission, reception device for receiving upstream optical signals having 
wavelengths Xuw1 to Xuwn along the upstream current-use optical fiber or for receiving 
upstream optical signals having wavelengths hup*! to A.upn along the upstream 
redundant optical fiber, device for oscillating optical carriers, having wavelengths Xuw^ 
to Xuwn, which are used by the ONUs for generation of upstream signals, and for 
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multiplexing the optical carriers and transmitting a resultant carrier to the downstream 
current-use optical fiber, and device for oscillating optical carriers, having wavelengths 
Xup^l to Xupn, which are used by the ONUs for generation of upstream signals, and for 
multiplexing the optical carriers and transmitting a resultant carrier to the downstream 
redundant optical fiber; the individual ONUs receive corresponding downstream optical 
signals having wavelengths Xdw1 to Xdwn or corresponding downstream optical signals 
having wavelengths Xdp1 to Xdpn, which are received along the optical fibers extended 
across the access sections, and transmit, to the optical fibers extended across the 
access sections, corresponding upstream optical signals that have wavelengths Xuw1 to 
Xuwn and are to be transmitted along the upstream current-use optical fiber extended 
across the multiplexing section, or corresponding upstream optical signals that have 
wavelengths Xup1 to Xupn and are to be transmitted along the upstream redundant 
optical fiber; the W-MULDEM unit includes a downstream array waveguide diffraction 
grating (downstream AWG), having two ports to be connected to the downstream 
current-use optical fiber and the downstream redundant optical fiber and n ports to be 
connected to the downstream optical fibers corresponding to the ONUs, an upstream 
array waveguide diffraction grating (upstream AWG), having two ports to be connected 
to the upstream current-use optical fiber and the upstream redundant optical fiber and n 
ports to be connected to the upstream optical fibers corresponding to the ONUs, two 
wavelength group demultiplex filters, for demultiplexing optical carriers having 
wavelengths Xuw1 to Xuwn, which are used for upstream signals, from downstream 
optical signals having wavelengths A,dw1 to Xdwn, which are received along the 
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downstream current-use optical fiber, and for demultiplexing optical carriers having 
wavelengths Xup1 to Xupn, which are used for upstream signals, from downstream 
optical signals having wavelengths X^p^ to Xdpn, which are received along the 
downstream redundant optical fiber, an upstream signal optical carrier AWG, for dividing 
the optical carriers, which have wavelengths Xuw1 to Xuwn and are used for upstream 
signals, among the ports corresponding to the ONUs, and n wavelength group coupling 
filters, for multiplexing the downstream optical signals, which have been demultiplexed 
by the downstream AWG, and the optical carriers, used for upstream signals, which 
have been demultiplexed by the upstream signal optical carrier AWG, and for 
transmitting the resultant signals to the downstream optical fibers corresponding to the 
ONUs; the downstream optical signals having wavelengths Xdw1 to Xdwn, which are 
transmitted along the downstream current-use optical fiber to the downstream AWG, or 
the downstream optical signals having wavelengths Xdp1 to A,dpn, which are transmitted 
along the downstream redundant optical fiber, are divided among the ports 
corresponding to the ONUs; and the upstream optical signals having wavelengths Xuw1 
to Xuwn or wavelengths Xup1 to Xupn, which are transmitted to the upstream AWG 
along the upstream current-use optical fibers corresponding to the ONUs, are merged at 
the port corresponding to the upstream current-use optical fiber or the upstream 
redundant optical fiber. 
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